ANSWERS TO EXAMPLES AND PROBLEMS. 


VOLUME I. 
CHAPTER I 
PAGE 12. 4 
nf a. 2. go. & Pek tana. 
5. Gradient at z —15, 36° 20’; slope= 735. Slope at 9°5 is A 
[| vde-rr4 square units. 
PAGE 15 
1 5 > d T 2. 1, 1, 1, (8-1. 3. > 5, log 2, e--1. 
PAGE 25. 
1. grad? 3. Fa Ta 4. TEL Mass. d. 


6. Using paper ruled to 10 and 5 inches to represent unity on each of 
the axes, the area= "78500. As this should be T we have the 


approximation 7 — 311400, the true value being 3:141592... , showing 
an error of about ‘05 per cent. 


PAGE 28. 


1. Harmonic oscillation. 2. à ydr. 4. $ma?b 5. dwalè 7. cjt. 
xo 


10. Mean by trapezoidal rule with unit increments — 23:78. 
True result=23:026.... (Unit increments are, however, too large 
for a very exact result.) 


"AG 0 
[ 10z-9??d2z—925:9; [ 10x “dx — 90:6 ; 


0 10 
[ 1o mas-os ; [ 10471?! 44=922. 
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About 141,550 cubic yards. 


(1) z=3a, (2) T-f4a, } where M = mass, 
a. Mom. In. =#4/Ma?, a=length. 


Mom. In.-45 ; 


2 
a n.a. po density at the edge. Mom. In. AT Ma’. 


E +4 
About 213 tons. 20. 13,863 foot-lbs., 10,574 foot-lbs. 
Taking ordinates at 10° intervals and four figure tables, the 


trapezoidal rule gave ‘25017, the true value being T 


Area Sid EIS a) (o -a) 
where A--X2(b-c)y,/Il, B=X(0*-c?)y,Il, C--Xbcy/Il, 
II «(5 — c)(c — a)(a — 5). 
True values (1) =25r and (2) 100-- 257. 33. 59 c.c., q.p. 
i ate 4- (b — a)ac 5 c(b — a)? cubic inches, 3438'3 cubic inches. 
Binomial Expansion to 3 terms gives ‘1204, q.p. 


Graphically with 45,—1 linear inch, the trapezoidal rule gave 
1178. When this was corrected for curvature of the arcs by the 
approximate addition of small squares, the approximation was 
"1203. 

8465'7 41. Perimeter=30°1026 cm., q.p. 


. The true value is =. This will appear later. 


2 
" V Fx 
When ¢ is large J becomes R and Q becomes RO? TE. 
be n 


Q-att, -63 V=aR+bL+(bR-2cL)t-cRe, 


. In the ‘Otto Cycle’ of operations there is one explosion for two 


revolutions. About 16 H.P. 


. Weddle's rule gives — 1108873 , true value — 1:08878. 


571; miles. 53. :821, q.p. 
CHAPTER II. 
PAGE 51. 
PT, no gat, La, sak oz, Ach 
Saat 2a?, Laso +P GE 
ppa S DT +bda, av+bloga-2. 
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ao + b(a+c)a+(a?+b?+c?*) log 2-2 (a+0)- pct 
1  (a—-zY-? 
a-z' p-1 ' 


-log (a — 2), 


log = =, x-alog (a+), 3» #5. 


13. 275 — 1:894... , &(5$ —33), 41087. 6. 8324213. | 
507 +log 4). 8. In 5 seconds at a distance of 25 feet. 


400 log, 3. The integration is that of finding the work done in 
allowing a gas to expand according to Boyle's law from v=10 to 
v=20. If p and v be in lbs.-wt. per sq. foot and in cubic feet 
respectively, the result is in foot-lbs. 

813, -48, Y, —38, 8H. The portions are alternately above and 
below the z-axis. 

(ae* +by + 


E ( b NG (ax? tbe?! 


atthe , AF 


Loan + bz" 4- c) -? 
(I-p)n ` 


c 1 
, a108 (a+b), a+i 


log (ez +e"), $ log sin 2», log cosh z, 


1 (sin-1z)"+1 


1 d 
e log tan”Lr, pos (tan isy A ON WÈL log sin-!z, log vers^!z. 


log log 1 loa ([r*15y—-^ 
log log x, log log log x, Ca ( 1 Can 


PAGE 53. 


log (z4-1), x-2a ob (xtra), = x log (a? +a), = 5log (2? +a?) + ban": 4 


5 1 log (43 4- a3), = 1 log (z"+a"”). 


e a, 37 b ge d* 
ia 2$ 3logz, z CA? * jog 3? + [55b loge. 3logd 
a+sine r—sinz 

a e 2 


S log tana, log sin x — cosec x. 


x-3 


: l pal 3+z 1 = li 
AT stan, a zl EC Sio dai A 
sin” ^ sinh^ 3 cosh-! tan alog 3t? I 3 tanh elog —— 3 


e 
1 -4— 5 azi de 
ap -1 Mau E a? 
gee 5, cosh m > a cd — a3 -- b sin = 


aVz?— +b cosh-1 Ë =, ava E d b sinh! Fi ; 


A sin”! P x-4tan1! > 


Gs 


a+2108773 =log (eG 


sin” (2x— DA See 
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7. (i) —-$coseck, (ii) logtanz, (iii) k im Ps 
(iv) Sat 1) (as), p agi (2 t bu toy. 
8. (i) logtan-!z, (ii) — acus P (ii) - iu 2(log z)* 


9. (i) Pa bi (ii) A 


e. KÈ) Ne 1), (ii) Eo 1), (iii) e-e-', i E 


b 
-Stib Es 


POL (ii) E D (iii) > (iv) sinh x+sin v. 


13. (i) L, (ii) v2-1, (ii) =, If 
2 n—1 
14. (i) Te am EN. AT, (ii) Last result +a" log (x- a), 
(iii) ENNAN D (iv) PTT T at log(a— 1), (v) T as, 
PAGE 56. 
L od) ELIGE mE 
(2) Ë (a+) lef ab +b). (3) a. 
y ar 
(4) log(a sin z-- b cos z 4 c). (5) SES ur 
(6) Sie) . (7) log tan z. (8) —cosecx+log sin x. 
(9) — cot = a (10) — cos( +"). (11) tan x- tan-1z. 
(12) tan x+ log sec x. (13) sec z -- log sec x. 
(14) a sec g — b cosec x. (15) — 2(cosec x +sec 2). 
(16) 1 tanta 2+? tantatab tan x. 
(17) tan” log z (18) sin log x. 
(19) S A +e xf +a+9logle-1). (20) Ltan-(ae) 
3 var dy 
18. 4 ofa mile. 19. dër ; about 9 feet. 20. än y —az - by. 
22. Z — the ordinate PQ; 3 T2 tangent of angle the tangent at Q makes 
with OK; y=a sec. 
z-h 
23. y—ae ^ , y-14778.... 


24. 
26. 


Approx. value given by formula '122422. True value '122416. 


aa E [ a”! a b dn 
b cadi e à i-i da. 27. True value of integral=r. 
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i Y 
yy (1) pyr, log; Pata. (vgl - Y — 0g1-7), — plog“; ai mara -1—o 1-7) 
1 Y Us 


. 97:25 units. 33. y= M TN EN 
TP re mds 22" n(n-1) aii’ 
PENA i3 ki (1 E e n 
1-x 
where z= . 
E 
sin3Q sin 29 
3 2 
a a a 3 
f(z) = nee AF --. E0082. F(ey= fait pyon SSN 
cos*Q _costf Cosi cos? 
[ - 16° A - 199 4 =" Ecos 6 |. 


CHAPTER III. 
PAGE 75 
e-1 


(i) bei za, Gi) tanh, Gi) Fp Gv) tan (ET; 


(v) tan (7), (vi) 3tan?z, (vii) * tanh mo. 


., TA? . Ta? mr vs mat 
(i) TT , (ii) E x 3. (i) 3° (ii) 16: 
Au E b b+ z ml 
sin (ar43) e Ce beso) è 
5 tan? 6. T. 3 tantz. 
(i) 15ec^12?, (ii) —4sech^!2?, (iii) -4 cosech”! 2?, 
b (e 
A = 
ke a .. =t ar ese cz 
(e A (ii) tan CAH (iii) T 
1  . a+be L anda ^w. menm 
(iv) baras” Tra" (v) qe 5 (vi) Sg i , 


Tada 29m? 
(vii) log(a?cos? x + b?sin 2) 


2(b* — a?) 
(i) la) Yo), (ii) Kä, (iii) tan $ (a), 
(iv) esto), (v) e-¥@log p(x). 
PAGE 98. 


3+2 1, 3+2 Lio x-2 1, 3r-2 
3-2 13 83-94 148712 19 83212 


2 16-95* sini 97, 5 ah — 4203 
5 VI6 9224 5sin , N8235 2 N3 cosh Te’ 


Š log 


5 NET 2% sinh" (757 >) 
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ay? inay? Sa -1 A. 2-1 
2 cosh a? 2 sin 2 sinh T sin TA 


z+a 
2 


rca 


kac Kc 
sinh (z — 1), Ja? + ax — Tcosh l 


-N9—2, Na'-9, -AW9-428, l(sincz- xV1—2%), 


wl Ka Ll... 
3 75 sinh g. 


5 (a2 +a%)8, 5 (4 a2) + 5 EG +a?) +a? sinh? z], 
aN a? - c? - b sinh- =. 


1 a 5 1 n+2 
nag? +”) 2, apa l" +2a2+0) 2, 


d sin !z-— zif VI — zè, 3 sinh +24 Mas +1, 


1. an: 
T sinh- Js 


HUE SA or T+ (8b- 4d — 4ac-- 36) sinh 


if c? 4d, with a similar result if c?> 4d. 


27+1 Sale 
ad A Jaren, 


TË erter sinh- (42), “5 te A 


Se 
Lr. 


drit pi aaa WE | 
po NV - 4a? Ar +5 +5 sin ke. es 


sett A/Aa* +42 +5 sinh! 


(Fab) 3 P48 (2a+5)cosh-1 7, aa 


3x T 


1 na 
7 log tan 5, zlog tan (#43) 5 log tan ($ Za 


1 5 log tan (745) 5 5 log tan x. 


— log tan 1G; tan! NG EN NG tan (z+ 8)» 


ven rp 
pasay "I log (c sin x--d cos 2). 
log (cosec 0 (1 — VI — sin?" ayi. 

PAGE 99. 


MENU 
b? sin! I arb?, 


www.rcin.org.pl 


2 


1 n+2 
SCH (ax? -2bx4+c) 7. 


2z--c 
4d - ct 


sin”? —— 


Seno 
1 Nas — ai +a cosh-1Z, a sin? — Va? — a, Z sina T 
a a 2 a 2 


o= 


877 


2 
3 Béi wei 


oi zi 


3e cosh = 
a 


3. Ve + ae +a log (Ve 3-a 4- Je). 
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PM IT. ING 12-x 
pa. AP ES PE 5 
(i) sin SC? (ii) Rae ES 


(ii) 5 ENT E rw tana 
4/2 /23 
(iv) M c (v) SS 2r5+sinh ZE 
à JIi+25-1 
(i) 5 log —3— ; (ii) ^ =. 
Zezrl 


e* Wl 
L JEFE EET sinh -sinha 


'Ark 


Mass = SR a”+3, where density — Ar" and a is the radius. 


(i) Mass-4rak ; (ii) Zait 


F, a being BC and p the perpendicular from A upon BC. 


log x= + ap Vatt b?y3-- const. 


(i) -= mae m, => sinh! nad (Pac, a+"), 


ir cosh! 
Na Nac- 


j (Pac a+"), 
where R=acos?9+2bcos Ó-- c ; 


(ii) jy sini T (a-m, 4 sinh-1 A (B>a0, a+"), 
Fe cosh-! a+"), 
a where R=asin?0+2b sin 0--c ; 
(iii) ws sini VER = (c ="), — Ja sinh-1 nt. e (b?>ac, a+"), 
1 si E 
a= cosh pe Res eh i (b2 «ac, c +", 
Ne Vac - b where R=ctan*?0+2b tan 0--a ; 
AJ = 1 Xa ft 


(b?Z-ac, a+"), 


= (a ="), - ZEN inh RE 


a+"), 
where R=acot?0+2bcot0+c; 


(iv) — 3 sin”! === E 


E a eosh-! === 
a 


(e 
(v) — SE sinh na cot d 


ote bts 


if ^ —— be +", and a modification (Art. 77) "TI pe - 
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4 TER 
16. 5 [3sin E (ae? + 302) vaza |; 


ve gë d 
(ii) bti SE tan”! (Wi cot d where Q=sin-! if 


provided = be positive, with a modification (Art. 89, 17 and 18) 


if negative. 


17. (i) 48; (ii) = A — 202); (iii) — a. 


2 7 am NU TET DRM e SE i-e (a aco), 
oe == tan“ St sse PWA KAN zr 
23. (i) abog quoa ue PE where p=cos 5; 
(ii) aso e tan”! oon $. 
26. (i) ben 2; (ii) Gg sin EE 30. TT 
CHAPTER IV. 
Pack 113. 


ik Z Br 1) E (ata 9a2--9), 
O (a5 +52t+5. 423-- 5.4. 32?--5. 4.3.2275. 4.3.2.1), 
cz sinh z— cosh z, (x242) cosh z — 2x sinh z. 


2. vsinz--cos z, EE sin 2x 


bat. 64 303 “5.4.3:2.1 
E CT C a) con ae. 
Z pi Bai- 1)sin 2047 cos 22, 


1 T 2 (5 Zr ` cos - a (= dx sin RSE == 2x _ cos 7) 
2 4 2 32 ] 


W. e 2% , cos 4r cos en sin 22 klik kk 6z 
8 1 2 3 TIN 12% 22 32 
1 : e 
3. a e” sin (2z — tan^12), Y == cos (22 — tan”! 2), 
z d sin (2z — tan”13)— 4, e* sin (47 — tan $), 


= = [gg rt D 7 cos (47+ tan $) 


= Fè cos (62 4- tan^! $ j] 
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at P l LAY zu 
716! a41 DEN rip' 


gr 


2 
Tika 1 and 
sa | (og) — OS S 
6 
My 2 
AL (og 2): ege (log 2)— em | 
. denia ME =D 
A gea tan reir vi: \ 


4 Doze pa? 


4 
sin {(p+atr) x-tan?! es 


Vpaery to 


+two similar terms 


[cos { (g+r- pye— tana TETP Ke 
iy in madan eL dcr et 1 da erte ‘ 
4 | (g+r-p)”+a? DD 


8 sin px sin qz cos?rx —2 cos(p - q) x-cos(p - q-2r) x 
+cos(p—q -2r)z —2cos(p--q)  —cos(p--q-- 29r) z - cos(p-- q - 2r) x. 


Then apply rule for Í e** cos Na dx to each term. 


8 cos px cos qz cos? (p +q) x-2 cos(p 4-q) x--2cos(p — g) x--cos(p-- q) 
+cos 3( p +q) z 4- cos (3p 4- ) z+cos (3q +p) x — A cos Na, say. 
e* cos (We- tan” = ) 
Then Integral = 34 weree . 
ay Na? NG 
42-8); -F 


z sin? z-A1—-23; 


2r £9 NA, 2-24 btana, 


b RN 
sinc!z-1r1l-2?; 


sche, Ga 
53 sin xt 


Pagg 114. 
E (aè — 6254-6. 52t- 6.5. 4234-6. 5.4. 3 
-6.5.4.3.274+6.5.4.3.2.1), 
(2° +5. 4a +5 .4.3.22) coshe—-(5ri+5.4.32?+5.4.3.2. 1) sinh a, 
ee 5. 443 SA 
12 2 2 95 95 
bt CAM EOS a kaze 
2 22 gi 2° j 
T^ 37? 9. vr" 8s3..3 
10-8; 194139 8' p or ta 


—90n3+120r ; T (ort 1572-45); —e-8e +6. 
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a? — b? -—2 
4, S tan +0?) -3 Fa (rè-4); SLlog3— "i 


128 
5. 3-2); = 96° 
PAGE 130. 
1. (22 —sin 2x)/4; (cos3x-9cosx)/12 or —cosx+—— 
(12: — 8 sin 2z -- sin 4x)/32 ; 


ve x 


SE ( - SEM cos 3x — 10 cos 2) or —cos a Cosi — : cos5a ; 
2 3 5 


gr e rasin 6x 4-7 sin 4x — 28 sin (aen 


1 cos 9x cos 7% cos cos CS 
#(- $ 1373 


— 126 cos) 


cos?a SS, L. coss A d 
E ber BE mato 


3 7 9. 


(-1) sin 2nr o, de (-1),, IF 
| dt eg e tago Cai 


or —cos “+4 


(-1)* pcos(2M+1) 2 onsi cos (22-1) x nM 
gan ke or am d kene mem dh d Eli + C,cos | 


ec? z Geh v 


or —cos z 4-"C, —"O, 


> 4 6 
2. ele y " SS, 3 he (3r- sin 4043 sin 82); 


cos’x cox, sin’ s AM 
kou la y 3 


7 9 H Kg 
lfsinlOr sin Be sin 6r ] 


ka e ‘his naam ki ie M 9 
95 10 po 3 +2 sin 41+sin 22 — 6x 


EE tan'w 
3tan*v tant ‘ 
4. (7-2)8; 432/120; (15z--44)/192. 
5  l[2cosax , cos (at2b)z , cos(a - oi A 
: a a+2b a — 9b 1 
$ sin?z — 1 sin*z - $ sin? ; 
2cosnx , cos (n--2)« , cos (; (n — 2) gd 


3. jtanx; —4cot7; tanz-cotz; 


Val n n+2 ^-2 
Pack 131. 
a q TES (ii) zsec7! zx — log (z4-^/22— 1) ; 
ane T banne (iv) ztan z--log coss ; 


(v) xsecx- log tan (5 - Di 


2 4 
T pS -(be— ad PG - iser d) - 1 (be — ad) x ; 


www.rcin.org.pl 


882 ANSWERS TO EXAMPLES AND PROBLEMS. 


(vii) ztan-1/1 — 2? — sin-'z4-A/2 tan- RIA 3j 


(viii) (5 -x )tan-ta-4-3 (tan-1z)? - 4.2242 log (1422) ; 
(ix) (@+.) tan AE - Jas $ Ai) Ze - äi cost Z-ig 4a? — x? ; 
PRESS ES = scan 1 
(xi) (2a +x) tan”! Vz Nar; (xii) "il [log PHI 
sin “17 
a. "(0 Nani cos(sin"!z—cot^1a); (ii) #-wI-@sin'x, 
(iii) 8 (sec 0 4- cos 8) - sin 0 — äi tan (+ 3) where: 2 —sin 6. 


4 (i) E eng: (ii) Jo = ann A tan” m); 


(iii) Sta cos a Ae DE 4 
cos(38 — tan”? ail : 


TM HRS UNUM a 1 
(iv) AS cos (6 tan aes 


po | cos [(n— 1)0- tant 2 >) 


NE — ap en 
cos fa- ag tan ^ — ux | 


ki 
i Am? 4- (n — 3) 


where tan 0 —z. 
bx 
5." (0) DE cos( ax —tan”! 3 - ag pe cos (ae —2tan”! 3) ; 
a La 
(ii) ET. sin(be- tan”! SÉ 2035 EES E sin(be - 2 tan”! 2) 


+2 5 gel ie - 3 tan-17); 
(a2-- 02$ a 
(iii) Ae e 1— emie — tan-12)+Zeos(lw—2tan-29) |. 
s b)cos bz + (a+ b)sin bx e GO ET 
MALO qai at ala la. ra SS ) (ii) n 
Iewen" ¿2a+bz d24-bz Ca e 
a T 
ak e" BATAN 
ov) = +5 TANG Tap in br — tan a) 
(v) xd. sin Ae — Q cos 4x), where 
x T. 2 cos 2p | 200836 
GUM Pes mg 


Sg bp 2xsin 2, 2 sin 2 sin 3p 
ri n 


and  H-tan1(4/log 3), r?=4?+(log3); 
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(vi) ABT 7008 (8 log =- tan”! d 
ai HI 8. tay. 1] LÀ Vies a P 
(vii) > LS (2) ez (2) |: (viii) r sinh 1. 


(ii) & tan? ; (iii) -e cot 5 ; 


e* 
7T Mi 
(v) -log (14-7); 


(iv) cosh ztan 5 ; 
ng pra, l, Jite*-1. n 0-1 

(vi) ;vl "E RES , (vii) aai” 
8. (i) x(log x)?- 2x log x4-2z; 

(ii) aaa ae- (41) 

(iii) -ltanta-logz- log Ji +a; 

(iv) See Jat 4- a? ; 

mt © log (2+ Jaa) - a+ a? ; 

(vi) — sinh = ; 

(vii) 433 (v+a)#(1522-12ax+43a?) ; 
> 2.0 wi W. 
sin (be+c= tan ta) eor (beter te di 


Sin (204 c-3tan” bit 


(viii) ef" Ga 


+ 
(b+ a 


(ix) — 9[ yy cos T9 — E cos %0 +48 cos Y 9 - 19 cos Y 9 
Td cos 5 6 — l; cos Nei 


where sin Q= =. 


9. (i) E See e)x- tana 2-2) cos((b- e)x- atan?" zi 


-— e 
A/ (b — cy +a? (b-c) +a 
cos [(b+e)— tani PE) pil | 
ap CEET nd (b--c)*-- a? E 
b gn, b 
a = 4 Te (be- tan 2)- np sin (be-2 tan dei 
s +2 
Tra 0+2- tan —— — 
1 : D No 
taps rin 6222 2 tan 2 


x 145 — 9c 
"ibay (5 — 2c) z — tan! —— = =) 


Aaen Sin lo —2c)z — 2 tan 2-2. 
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12. log (1 -a2)+2 log e EGES) 


13. — 8 cotta; — 5 eer 14. wy) — uy) H 1) 071), 


15. Y”, v", w" 20. :78343. 22, (T anig 3r 
wv, v, w NX. 24 
ir 3 

a. [tx 12/12 de 2[ tan $ do=2log, 29, 4 T cos TA, 
0 e -z 2 T 

33. Qsin * — 6 cost. 34. nra. 

NG APA 518, py ne 

35. 2 +1q Qn 9n — Jwa 9 39 4-335 a, V= 4 A. 

4 4 
CHAPTER V. 
Pace 143. 


1 -% agtt pal att 
1. Y log (x?4#2x43) gn Peu 2. log (z-- 1) 


3 ME Sipser av 4, -log(3-2) 
. c -2log(a?--2z-- 2) - 3 tan- (r41). 
. 2x — $ log (z* -- 6 -- 10)-- 11 tan (743). 

1 tana (CFO) (ab Fed) 
ad — bc ad — bc 

1 py Cha cda d a 
^ Se ad)" Sia - c)a+(b -d) 
nate) + (ab+ed) 

e 


a oo o 


1 
9. gig] om 


10. ———————————— —— =) 


(a* -- c* -- e*)2? 4- (ab 4- ed ref) 
V (ad - bc)* + (cf - A ia (eb — af)? 


14. jog (e%+2e+3)— 17 j; an 


x tan”! 


11. 


Pack 161. 


wa) 4 —1)(z-5 
XE (ii) Ae NG ), 


bab i E WW? (r--1? (x-2) 

(iii) 3log(z(3—2*)9); (iv) A log E “Gro 

(v) H - Hog (z —3) +42 log (v +3) +3 log (z — 4) 2 14 log (x+4)]; 

y (a, - 4) (a — b) (a, —e) 
s s bi) (a, — o) log (e —a)), 

where È refers to a cyclic interchange of the letters a,, bi, C1 5 


(vi) 2+2 
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A. — a)(a,—b) (a — c) log (x — ay) ) 
(vii) 43 H (a+) (a, #6) (a +c) log (erof 
a (ay? - =b.) (a? - cy?) n 
where 2 refers to a cyclic interchange of ay, bi, c, 5 
(viii) dplog((z—5)(s--15y); ^ (ix) &log((z— 7) (z--17)9) ; 
(2-7) (2-13) 
(x) 4 log "rm 


1 1 


F 1 
(i) it i +5 log(a— 1) -$ log (241); 
W mk PERA To À SI ESA 
ee i Ka 1) Ry (ec ke 
o 1 5 q 
(iii) at f + 9010gx- ies ESAE TERN. i 
16 
maj 90log (2-1); 
1g +b i! 1 x-3 
(iv) -a tabe TF (v) Desa "Zen 
d 1 (sa—3bya 
(vi) ak Ha Be 2). - Dy pose- b); 
(2-3) 


(vii) + Ra Gär 

(i) male tani? -5 tan=15); 
"BP nat (YA YONN 

(ii) DL e (ARA a E A ta ie]; 

(iii) = Ha c?)z —cla? - c?) ban 


ki 1 
iv) tan y--- = tanTia e 


ML de ADU =a Ng ebe E 


(ad — beje? c 
O ast? wea ue TO aer (Nò): 
(i) log 7371 (ii) 21og (2?— 1) - 31og (4?-- 1) - 2log x; 


(iii) fans ai E, ba 1)- 1log (x? — 2) + 7z log (1?— 3); 
(iv) Da?r? + Qac+ b3 — bb? + 4ac 
RTE +4ac ~ Qa®%x®+2ac+b? + bvb? + sac 
4 a+x+l mj EN ENE] 
(i) Hog tos ta; 1-22 
- 1 2x+1 
ti ated als pak Ok 
(ii) 4/3 tan JE uw NG 
Lia WADA WS V3 
or a tan 1-23 ng ani IFFI’ 


(b? + 4ac>0). 


which is the same thing ; 
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(iii) ae 23. (iv) tan”! 


ls te. NAP) po GAD -1 BENG, 

1-2? N3 "EL 
) 1, a—ar+a? 

(vi ga 08 Aparta? 


22-1 2, 2x41 
(vii) anc e gta 


PEDE N3 
bres x? -N3 tan” PS E 


on Eier aet 

O "0 $ log (x- 2)- 3 -log (e? - 2x +4)— Jan 
(ii) $log (1-4-2) - Flog (1422+ 42%) - 3 tin me; 
(iii) +38 log (z— 1)+ $f log (2*4) - 2 ran 
pi” TEN eee 
on dedan vm Ae? e 

(viii) 1 a? +b? 


"Santa gu DOE 


Ec vida -plog (8429) ; 
-ap RESCH y td estes Ired logie) i 


a dA e 
(=) -35 27-37 196 8 7- 3) gig log (422+5)+ sagt = 


1 m 1 av 
2 A es 
1 + log (à 1) +7 tan wtf es? 


Qa @+3ab, ja ab x abra) atb. 1 
(iv) —gg nC taa aah sd (raji Cr) 


8, uir + 2log (V2— 1); g ug ir log WÈ+1). 


9. (5; (ii) IS 10. log 4. 
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14. (i) 4log(2r-1)—log (+2) - 2 log (4? -- 1) - 4 tan—'z ; 
(ii) z—21og x43 log (x —1)+} log (z-- 1) +4 log (z?-- 1) - d tan-'x ; 


2x sin? 
(iii) 5 ll tani A 
2 o Id” 
2sin = 
2 
i d bon. ( T 2) 
(iv) 5 log (z4- 1) cos = log #- Dax cos = + a AA 
AAA ` ( ke 3r d SL AE e 5 
cos 5 log | 2? dax cos ta +2sin > tan me 
asing 
£ —acos— 
+9sin 5 tana amnes |; 
asin "e 


Wa 


(i) Lilo 151.5 2 og wv -N8 
dz D 72 Re 
,2N5. 


AT 4 cosec 0 - log cot gl where #--sec” P 


17. 


oe 
5 . 98 590 1 
(i) zc Ha Tora? are 243 log 2+ a ma 3 bz-3T E 35 


+3 log (2-1) -rès log (a+1); 
(iii) (2/2 — J/3— Uz 


23 log (5x —3) 


19. -}log(v+1)+} log Lei -a+1)+-= d 


A/3 
20. juri crit jas 


(ii) 75 log «a "m E GNG 


where (lët a+b=p,?, a?-b=p,%. 


2/3 Wrtva 2 2Jz-Ja -x 
2. — À tan? o - cos tan” — © 23. YOn MYE CARA 
vk: Mik Whe Nga (rê) 
lsinz Bains, 34. 1+sin s di 2 2 log J2+1 V2 
4 cosis 8 costa’ 16 S1—sine FRU. 
1 1 1 ] 1 1 


mezi rr rte 
imm don 


al x- a" 


log (x — a) lik vin log x. 


www.rcin.org.pl 


888 — ANSWERS TO EXAMPLES AND PROBLEMS. 


26. If n be even, =2m, 
(a—b)” "Cj (a— by 


x2+"C, (a — 0) log (z — a) - "C, SCHER " 


"Om (a—b)™ 
 m-1(z-a)- 


If n be odd, —2m +1, 


2m -1 2m-3 2m—5 


1 (e-W = 2 /#-b\* , 8 fe-by * 
26-2 s a) genat: a) METER ma) 


Sr d — afte — by T an TE isay 


1 \a-a 2 b-a 
e(e'+1) EN l+4,1 
27. log 8 (2771): 28. "e log 37, t 3^ 
30. S log(1- 2) - 2-99 pi tog PEZ, 
a : 
45. Let A =aa”+bax+ce, Geleet C=ay?+by+e, 
P=- ^ Pag wa +) 
(«- BY nt («- BXB - yXy -a) a-b} («- y? P 
and Q, Q'; /^ R similar expressions obtained by a cyclic incer- 


change of mg 


Ken Zon ¿GH log (@—a)+ @ log (0- Biz Eege Ah 


t-a rz 


CHAPTER VI. 
PAGE 200. 
hu Kae? be) 0+ (bc - ae) log (c sin 0- e cos 0)]/(c? 4- e?) ; 
(ii) Fe log tan ($+ 5) ; 
(iii) ak «Bi log (a+b cos 8), where 


K= Kou tan”! A Ii, ML tang (a>b) 
or uc =; tambo? IS tan = Max) i 
(iv) n cosh Gene - mp —— tanh (tan S tan 5) 
(v) T log tan YE ttan! 3); (vi) log (cos # +sin 0) ; 
ONG alog pagi bag l Cni? 0 3 5 [10g (pod tap + Trad al 


_, 3.cos (z — tan-!3) - VIO, 
3-10 cos Le — tan-!3) ’ 


y 2 SN ao AN. 
(ix) gs An ye dcs (3-3): 
(x) [av+blog (a cos z +b sin 2)]/(a?+ b°). 


(viii) cosh 
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() 310825 6) (9: Git) es mi 


1+c0s a cos x 


x cos a+sin a cosh a 
COS a + COS x 


] 

i wap oom tan z); 

(i) = TI 

Gp [ie AP ee en NG PA Pa 
2 ng 1-cosx- sina Sa” Ng 3+cosa+sinz |’ 


on | sin x(1- cos x) 
(iii) 5 log (1+2cos x)? ` 
jns 


sin z 4 pal +4 cos s, 
Wi 94+5cosa 97” 44+5c082' 
(ii) da b sin v 
ap a+bcosz: a?—b? a+bcosx 
eier 
a 


: dx 3 c T 
(iv) lia , Where tan y= p and then use (ii). 


=ete., by Art. 173 ;- 


i 
(iii) Kee? 


... T . 
(iii) rm nemen EN + cos a)? — sin a); 


EN E NG ! 
api titan {2(1 +cos a) — sin a(2 + cos?a)J. 


. sin 0 cos log (1--tan 6)-S+zlogsin(8+7) 


(i) a/2sina; (ii) tank” (tan 5) sin a. 


(i) 7/2ab ; (ii) 7/12; (iii) seca A a case Ja) 


(iv) r(a?+ B?)/4a5B3 ; (v) 7/4. 
m 2a?+b? T 2+3e 2 pui 2be* +a 


2 (a2 — py t 20. a N, cer dt cm 
(i) 2Wtan < ; 


diy Ta sa ez b sin x 
"RA a+bcost a?—b? atbcosx 
1 asin4-bcos0 


a?+b? a cos 0 - b sin 6" 


=etc. (Art. 173) ; 


(iii) Ne ha Ge = 


(i) a ( tans) - ga tanh-1(2 tan 5) (ii) 7; 
pee 0-43. 4 Sf a 
(iii) 045710 PRN (iv) = 521108 (a+beosx)+— z] 
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: sin 20 mel tain’ lio 


(ii) —cosh!(cos@+sin@); (iii) Beer cost?) ; 


19. co (222) 2/3 tanh KE tan i [cos (E 3/1 ; 


20. cosec”!(1 +sin 20). 21. sec”*(cos d -- sec 8). 

22. (i) -2J1-sinz; (ii) —2J/1—sinz-— NB log tan (2 5) 
(iii) FE eoi [A97 m pi cos. | 

23, cosh x cot? 3" 
sin £ — L COs z ; : 

24. Peer WE 25. Log Log tan x. 


26. (i) 2zxtan^!z —log(14-2?); (ii) 3x tan7! z — $ log (14-2?) ; 
(iii) 4ztan^!z — 1 log (14-2?). 
1-sinÓ 1 1—A/2sin 6 i 

27; 5 log pao A LL Asing! "heres tan 9. 
1 T N3-rtanz 
^ A od 
¿log an (5), iye 8 wi Pm tana 
lio I-sing l, bg E - Ng? sine 
8 £ifsinz 48 P1492 sing 

1 W sin (0—a). (ii) 1 sin 0 — sin a 
sina °sin(@+a)’ 2sina “sing+sina 


Bei Ae D Ba, a+b, 
30. db: "ec 7 log a , 


29. (i) 


: —2ab—-b? a-b? b b— =e 2 b, 
we d log ^^; (iii) — > Ig; 


(iv) pla sga” a) wm mala Gr: 


ASCII. wit 

n-1 la? (agb) ] 
unless n=1, 2 or 3, when a logarithmic term occurs from one of 
the integrations. 


32. —z--cot (a — B) log BED 


2 1 af Ute uat. PP 
42. ral taniy tang- tan NGA tang |; 
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43. (i) Jef'(zsinaz+(r—-1)cosaj); 
(ii) (324-243)/3 (144% ; 


(iii) Ya (sin 40 - 4 sin 20 — 12 cos!8), where tan 0 — (2x 4- 1)//3- 


sin a cos2a 


cos? a : E aa UN 3 
44, 27 log sin (r-a)- #2 — (a — b) sin (a — c) 


sin (a — 6) sin (a — c) 
46. (iii) Putz--alogz-zy. 


: cos z — sin x a sy p (t+1)cosx+(x—1)sinz 
= o (x—1) cosx—(%+1)sinz (ii) i (x—1) cos - (z4-1)sinx 


» 


CHAPTER VII. 
Pace 221. 
GES 
where I,- gii log e E PANA and =>; 
(ii) natal 
where I=5p [log pP tan-t 2-4]; 
(iii) Ag 


x 7 
T. (1) arar 8a(a+bat) y*8 a+ Al 
where n= (Sas and if a, 5 be of like sign and as, 


SH a, kan? ZE 
l= 3p js lah” pate pra 


or if of unlike sign and ki= —7, 


1 _, l9 ¿Er27] a ng 
and Acel -tanh “Bra at tan” "e , if 5 be AT 


CIE ak ag seta Ll bg ewe 
be =p | -tanh tan 7 |, if G be von — A, 
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PAGE 267. 
4. If Im, denote the given integral, 
` e m-i E 
mh m+n+l m+n+1 "m 
D^ US. 4x? 4.2 
ki 0+2 173-7317 13.11.95" 


6. With a similar notation, 


x n-31 
(a) Je zt oi dwati 


(n-2)a? (in? 


(5) Iap=z"a+bay"" an PWA 
(pin? (panti) "P 


(e) ml 277 (a? 4- 2*5 — (m — 1) a? La 4 
(8) Gi KEE, À uia, auf 
(a? c 45) 


(6) mL, 3-1 -(m-2)1, 5; 
est.) 

7 a - 72)? = 2m Lo, —(22 +1) Zon, where the integral = Zo +1. 

8. age Ve las Les 


acose+nsinx n(n- Dy 
a +n atm rä 


11. I, e**cos*-lx 
APA TEE 

- 4.3 ` 1 

gregi (ona cos 2-2 sin z) 2.1.7] ]. 


12. (1) Ip = —z"cosz--nz"^ sinz—-n2(n-1)1,,; 


asinz—ncosz n(n- Dr 


(2) I, =esin" la na? nta? n—2 


asin z sin az4-n cos z cos az , n(n—1) 


Li — gin"7175 k'a" wë ef Le 
° nr 
16. (m even) PM D(n - 2)(m - 3)...2.1 TA qr 
a (n? +m?) {n? +(m —2)}...(n?+22) m ` 
nr 
m(m-1)(m-2)m-3)..3.2 PORT 


(a oda) Gi +m) {n? + (m2 ...(n24 3%) X1 — 
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1 m m(m —1) 
18. 3m * 3m (8m — 2) tinam- 2) (3m — ay" 
m(m—1)...2 m (m — 1)... 1 ma 
* 8m (3m - 3)... (m4-3) * 3m (3m — 3).. EET CAE con"). 
34. If mta ER, A NE Mag and b? > Age, 


[nara “Tala ne en; 


2 kx cos p 2kw sin p 
EUM Pa 


where a=.ck*; 


= — Sch —1 
or TE pl seo $ tanh + cosec Ai tan 


and cos2p= se where 6? < Age, 


b 
-1 
If b?=4ac, the integral = KEES rss sien PALA 


dx ; 
wise = Jg ghra - n tan- ca 2), if b? > 4ae, 


1 RA 
e al -sec dank 22 CoP + cosee tan! ean MA, 
if b? < 4ac, 


2a/ 1 S D £ PE 
EIN Lu oa) if 6?=4ac. 
[BERTRAND, 1. C., p. 36.] 
36. (a) I,=In-2- 


_ (n-2)zcosz--sinz n—2 h 
(B) I,— a 2) sina a1 msi 


M Greer e Blat (2n - 3)a Iya (n— 1) (4bc —a?) la. 


b+ez S 
` (a+2bz+azty1 


43. zi (a b) (5a? — 2ab 4-58). 


5 


— 9(n —1)(b® — ac) I, — (2a—3)c Za 3. 


44. [,-2I,1+1,2= - A sin 2(n — 1) x, 


"(2x — dos e 1) sin 2z -- (n — ye, geg E mo IO] 
49. See Art. 202. 
CHAPTER VIII. 
Paar 286. 
I AMEND 
Je+28-x3 ew z—1 


(iii) 2779475] BTS (iv) 3(2- 1) - 24/3 tan”! 
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2. (i) Je (tank N22 ata ma 922), 


ka ANONG F1 a NN lY. 
(ii) a (tanh Ze 4 tan ND 


FEES! 
(iii) -v2 tanh V2 SCH H 


(iv) 2/7314. tank ze a ` Jet 


i 1 l-a. 
= CE PLIN -4122 
3. (i) -cosech-'x 5 ] (ii) ph eet 
BE? LN : Ba l-a. 
lap up AY 
SET TA uem IFz’ 
4 4 
: O +1 3» ., V2 
(iv) NG 29773 = sinh Ja Br Jee “Sat 


og V2 cot 043 M i lo N3 cot 0-3 — /3 
98 Vacotdr3+1 «3 ^ CECR CH 


6. 2 [A aeo (NG 061) 
NA pooh (A, (cot 8+1)) 
+ tanh (A (tan 0+1) 5 (tan 9+1)) 
GK? tan (A, (tan 9+1))] 


7. SNE sec 26), 


> 1 
8. vari ee - E "ee? 


9. (i) ano 
UA Na-b+Jz=b 2 Vb 
(11) "ue dee IN > RE or An po sa; 
rent Ja-b—Ja-z -1 
(iii) X3 A3 a WA ie (ba), dcs tan WE? =(b>a); 
(iv) (a) E sinh, (5) ek" Es 
(e) EX EN (d ) 1 SE, 
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12. 


13. 


14, 


15. 
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1 _, 2ab -(a+b)x 
— Jab cosh aa e 
cosh £P. 4 = cosh (B+p)e+pB+1q if p?>gq, with a 


Np?-q "BS Vp? — q(a — B) 


modification if p? — q. 


i) —sinh-12t2. an ait PER 
(i) —sinh 2/3 (ii) ¿sec 2 (iii) Je "E 
1+2, SN rrt h- l+42 
(1) Kn (ii) NG n Eu A 
A 2 VN Lael a th-14/2=# a d 
m A ta VERE (<p) ent EE 
ai MO NM 1)(z4-3 
(ii) $-3lg«-X); (iii) 5 3 log LT. 
PAGE 314. 
(i) 2tan"/z (ii) 2 tan“! VI +27 ; 
(iii) Nx (iv) sinh ui 
35 laat ep1 1-5, ! afx-1, 
(v) Va+e+1-; sinh 1 NG sinh B 1rz! (vi) Jai ; 
(vii) - 5 sinh (2) ; (viii) 2 cose ( JE +75) 
na? 3 £ 
(i) "Senn? a 


2x+1 
(ii) /2?-1- 2 cosh7! z 4- /3 cosh { E $: 


4 fii -9z1 Zë ett | 
e mla AJE tl -1 
Wi 5 cosh Ya Y Safe 19 ng sinh EH Bis ` 
zi 1 a Ba , |z+2ar+c 
(ii) ac” dat Lee (a «b«e), 
with similar results for other cases. 
on l. j(0+b)2?-(a+09), 

GË sin EES 
"ITA 


di LIT. b 
Pia 


GE 
W "ces apt. 


(üi) — I GSM 


cos. CO 
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1 
y (cos a — cos B) (cos a - cos y) 
9 1 1 
cosr+cosa cosa—cos B cos a — COS y 
x cosh”! 
1 1 
cos a —cos D cos a — cos y i 


for the case cos a > cos (3 or cos y, with modifications for other cases ; 
3 1 
H) n annan en 
(ii) sin (a — B) sin (a — y) 
2 1 1 


n^ tana —cota * cota — cot BT cota — cot y 
X cos : 


l 1 
cot B—cota cot y—cota. 


1 2? -- ax -- a? 


a*-ar--a* 
1 saji z#'4105-13 
10. (i) -g e [Masin N5 Ser 
EROAN ET TS Wa E 
T š Bzi=10z49 | 
d D de ka 1. VIO 
(ii) È cosh 5 en Kos (z-3)! 
(iii) sinh 75 sinh”! Es 
b b-a 2 A. be 
okt, Ze ^ Nac] 
PR, Ze e AJETE 
Riek Ee 
d-a ; voi /d—e, 
KS ee Na 
(9) baka EB 3 drot 
EEN EST 
11. 0) SN (ii) gill 
13. (i) 1 sin cen. tan 5) where cos 0 —2? ; 
2 NE) 49 73 
A $ —— : wey. H mtax 
(ii) tan {e(/I F7 +22}; — (iii) an Als MISA 


14. 


1 Ln af PORE 
(ae ger ( b sin.) 
A 1 sick] b?—a?  tan?xr 
a/b? — a? H -tane j’ 
if b?>a?, with other forms for other cases. 
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21. 


31. 


35. 
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NP 11 /1 423 — 2674-49 a [40 = 260+ 497, 
SO 3 2::-10z4-17 * / P Naso 17 
1 EL x 


(i) sec! (cos#-+seex); — (ii) - FET 


1 : 81 — 8 
m = LANI, 
, If 425; ra sinh N Lem 


1 En 
If s= —— —1 d 44783 
89 = 83; ESQ 8-8 
1 2,2 


sin”! 


a arl 


144418 bo yl, 
(i) Lier SL in (ESCH 


(ii) Js ig ts A sin“ o LA 


. i) ette D 


1 JE+tan § 
(i) sin 0-50 - 7: log =, where a=cosè; 
Ss 3/8 J5- tan? 
(ii) —1[tan 0—2 log tan 6+ 2 log (tan 0 — 1) +} log (tan 0 +1) 
+4 log (tan? 0 +1) - 16]. 


4l. (i) sinis sin? o); (ii) sin” > Afri iu) 
: Sea Deet Yi -12./%+Ja _,2/z2- Ja 
45. (i) log Rieck: (ii) JU tan ee tan OE] 
AR Ure 1 1 
52. (i) 3 Aa ee 
(ii) ae log tan (042), where sin $ — 2 sin 9. 
CHAPTER IX. 
PAGE 326. 
L ()1log2; F (iz; Gei Og y 
8. 2; 4. ëlo: 5. 1//2. 
PAGE 353. 
: cosg 
a O SÉ 
3. (i) 2(n—1) (ac DIS PF (en 3) f cs 
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o TA cos?mr d sinte 
(ii) | cos mx sinte dx=—,— —- 
m*—4* dx cos mx 


K 4.3 "ME d sin?x 4.3.2.1 sin ma 
(m2 — 2) (m2 — 2) °°” To Cosmz (MAMAR) m ` 
3r”-10z+9 1 3 3x?-10x-9 
-1 SE AMG AO KNANG. 
nek ya EE l6ri14 Ja” V3" 50160414 
6. lea 
Jr 
EE QQ'n?) sin (nz +a)+(P'Q—Q’P)n cos (nata) 
| Qs 
where | P=a-yn'+..., 
=B-ón?+..., 


and P', Q' are the corresponding expressions, with Capitals instead 
of Greek letters. 


cos (nie tan”! ci tan”? 7) 


8. a 423 12. 2. 13. 1. 
15. - * log tan (241). If bl» > 

Principal Value-i 7 log {- tan GD —- log tan E -g) 
16. 2-1og2— d 32. SH 
41. Principal Value=- log GE. = [See Art. 347 (c).] 
a Zus defi; — Get 

(iv) 3 [tos 5-4 * ec] 

gerne! (vi) log (td ; 


(vii) -2/I -zlog (1 +a2)+8/I=z | 
a { Rtanh 22/12 | stan ez 


2R?-x 98? PA 
where SNE, saV2-1 
2 
CHAPTER X. 
PAGE 377. 


12. The integrand becomes œ at the limit @=a, but remains real and 
finite from 0—0 to Q=a, and the rule of differentiation is not 


established for this case. But putting sin G=sin 2 sin $, the diffi- 
culty disappears. 
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e 
2A—1 [tra 


y=Azi-A, where 
ES 


, y= H the height of the centroid being of the height of the 


segment. 

17. A straight line through the origin. 

19. The density at each point varies inversely as the square of the 
abscissa. 

20. y=(Ax+B)*, A, B, k being constants. 21. If F(x) - AJ Ja. 

38. The first 7. The second = +5. The rule for the reversal of the 


order of integration is not established when the subject of integra- 
tion becomes art at any point of the range of integration. For 
a?- 


o (ara T Ze dz is infinite. 


a= 


. The case reduces to [ «9 fa de -e- P [ e" de. 
0 0 


CHAPTER XII. 


PAGE 415. 
L Be 
2. (a) @sinh 2 (48-13 (c) A(log 4 — 1)4-1, (4>1); 
(d) KC DD ooi; 
(e) (i) #log®, (i) #sin wlog ^; (A) Mier 21 
3. (1) Moi: (2) ab. Area bisected in either case. 
b 
4. (1) TÉ Ze la — A+ bin”); 
(2) If A 7 S| e esi 4n Ae al tech) 
the four regions are sy -Aj- Ag+cd, 
naba mAg od 
SÉ, Ap deet 
za +4,+ Ag cd. 
352 
5. 4a*. 6. 3ra*. 7. Tus T). L 15 45 a* 9. 
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805 tee =. 1 1 3ra? 
13. (i) 15 * (ii) ar, 16. ata 1082-5- 17. (i) Ty^* 
16 T V3, TT 
19. e (3 +4/3-3) al, (Viele) 23. 
PAGE 428. 
y Per v] ta ra? 3 Ta". ma? 
. (a?—0?) tan 5t A wW. 2 k ig 
4. SS, m even, n odd, Z% 5. T tan ae?#oota(gtyeota 1) 
a*/1 a?/1 1 3 
6. AREA ti sa) 8. gra. 


9. (i) r(ar+30%); (ii) 4, - 2t P eo GA, g 


10. 5 T (101 4-943). 12. 5: 
a? 1 4-/ sin a 1—y sin a? ge quer "mo 
14. 24 log (ae 1+/sin fè -g [tan Wi sin a — tan Ac sin B]. 


15. Area of lozenge — Zag - 9/3). 


17. Era. 19. ro. 20. (5-1) 
PAGE 429. 

1. (2 2H 7-1)as, ($+ genes, = 7 2. (m—2)a%. 

3. (210g(J2+1)- 12 a. 4. a, so 

de a SÉ log p= + (08 pad) cot 2, 

8. 37a’. 17. 167a?/3./3. 18. ra?/2. 

" sace di eise u 


21. da [eba A Se Beie — (9 Ze e? Py — 2b ((a + 2r) — (9 4 Br) e?98) 
4-(e2ba _ ¢%0By),2bm 


2 
pi apil 20 (ate?! — fe?) — 2b (ae? — Bara) 4 (eda — By). 
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2 2 5. 
22. DN 23. = v2. 24. 2:1. 
19 5+2/7 2r NET 
25. aqui cq 5+ 5 lo og 3 26. NG 21. (i) Dur E 
30. (w+2)a%, — 31. mat-atoos Steck, — 39. (1-7). 
35. A--/R?-@-b cos! x» where Rè=(p—a)+g42. 
43. an tan”! a,b, sin(6,— 0,) 
aj?! sin 6, sin 0,+5,? cos 0, cos 8, 
n. ab ET ab sin(9, - KN da " 
g P aas 9, sin 6,4- b? cos A cos 9,” kanan ag al SO 
52. ma?. 53. oi ap aE log 3- anl 54. = sinh c [sinh 2c4- c]. 
55. cc( Ja — by. 56. At the cusps. 
Area of loop of first TÉ =157 sq. cm., about, 
57. d (a=10). 
Area of loop of second =" vi = 222 sq. cm., about 
58. (r+1)a!. 


CHAPTER XIII. 
PAGE 466. 


1. Double the area swept out by the portion of the tangent intercepted 
between the original curve and the first positive pedal. 


3. m uidi 2 pè, 


Bat 207084354 ab _ (Ba + 9) (a? +30?) (a? — b?) 


16ab 16(a?+ dèye 
7. va(a — 5). 13. D mta SL a) +a?), and is least if h=a. 
14. xy? = (a? —y*)(y? — E 20. re, c being the constant. 


oi 05 4 a: : 
25. LOL dë where c is the diameter of the circle. 


31. The vertex. 34. A circle of radius a; ta”. 


CHAPTER XIV. 
PAGE 478. 
1. (i) ee Density = pry ; (ii) 2=y= za; (iii) B=3Ma'. 
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gat+2grrat2 


2 Ò rege rer 
(ii) seri as gik e Sen (iii) RL Mo. 
3. (i) z= SEH (i= length) ; (ii) DIMO, 
(iii) anan (iv) ima 
4. (i) ò=fa, ji ma; (ii) B=3 Ma. 
5. amg TE Js ii) sepak, pad, 


(iii) Z=3a; y=a. 
; , Mi? d f 
6. (i) Moment of Inertia about base--5-, A being the perpendicular 
from the vertex to the base ; 


(ii) ^(A L?-- AM?-- AN?), where A is the angular point and LZ, M, N 
the mid-points of the sides. 


PAGE 484. 
1. (a) x E ELE Ch 2a being the angle of the sector, and a the 
| radius ; 
y= kè 
_n+2asina . 
(B) z “aag a 3 y=0. 
2. Z= a, 4:0, a being the diameter ; 
(n+2)(n+3)(n+5) 14.2. (n+2) (n +3) Zi 
DA enk (ii) Copan Do 
ca (02-2) (4-3) 
(iii) Ros; m SE? Ke 
3. (b) If (ps, 91), (Pa, 92), (Pa, 45) be the coordinates of A, B, C, viz. 
PN ud. d a erae 
IN ma — Mg” 11 — Mg etc., 


M 
A= 752 (424%) B= Ms (pyi-a 
2_ pee 


A E bt 
hy 7 p+2 apti- apt? ka q+ FAI 
q+1 +1 bats E ug p+ Ta a) a+ së a,?+3 
A= era, batt b tI? B= FE ef t-a PH 
T. Area (2r +343); 
9/3 T 
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4 UA odd NG YO 
8. (i) A--55- Mab, B= atb H 
(ii) EL matot (at DÉI 


9. #-0-2(y-0) (<) 


PAGE 492. 

L (i) 22 (1-7); (ii) SS NG NN. 
2. (i) 77a/2 ; (ii) Tra? 2/91, 

p 
YA [ot Za) 9. 15rab[2”. 
15. (i) ab. (ii) rab/2. 
17. 117a?/2, 312, 21. z=8aJ2(log(/2+1)- ai a. Us (4,/2 —5). 
25. Dc? + by?) = (a? — bY (42? — b22y2, 26. 2(a?+6?)c*/2ab. 


CHAPTER XV. 


PAGE 521. 


zou -TR?, R being the radius of the circumcircle. 


s 


CHAPTER XVI. 


PAGE 533. 
1, af s Ce: SAAR TE ST : 2. A cycloid. 
D 
4, CRT) BC A 
Page. 538. 
L ()4(5-6); (i) ELLE ema, q; 


(iii) 2a( cos fl — cos 2); 


(iv) 2a { (tan la tan ECL tan) ; 


(v) [As 9 a 


07 cosh^! (1 +6cos?6) | (cf. Ex. 1, p. 533) ; 


(vi) | (4+9tant m 
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ANSWERS TO EXAMPLES AND PROBLEMS. 
PAGE 541. 
(i) A circle; (ii) A catenary ; 


(iii) An involute of a circle ; (iv) The tractrix ; 
(v) An equiangular spiral ; (vi) A cycloid ; 


(vii) TEE 124/22 — const. 


PAGE 546. 
8a 
2. =" 
Page 570. 
2. 4a//3. - 
5. (i) —the area; j A 


15. 
17. 


31. 


39. 


j Net (mod. a 


(ii) the area ; 

(iii) O or 27, according as the origin lies within or without the area, 
there being one convolution about the pole; or if there be n 
convolutions, 2n. 


. Equiangular spirals. 12. 5a. 13. Involute of a circle. 


2a[3/3+3,/2+10g (/2+1)], 4a being the latus rectum. 
2g 
Epicycloid. 2 e -2 . 19. 4a. 


3=a E (B+0)/A, ya (B cya, 


where A=[tany-y |® B=[ seo cos y |^ 


.[simy 3siny 3 T YN» D 
C= 5377 log tan (+2) ^ and pen 6. 
[Z. 7.) 


a 
Sierck, ~ 28. s= jg a+ 20 HIN, 


Area — 7 (a? 4- 252): 30. Aua, 

d 1- E sin b d$ ai 
(sin? $ +m? cost) m w 

8—2a(sec' —1) If c=0, the involute is y?=4a(x+ 2a). 


a3 — b3 
ai-bp 


CHAPTER XVII. 
PAGE 600. 


=1:31102... square units. 


7) 
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2. 


10. 


24. 


4. 


14, 


17. 
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PAGE 636. 
b=a, A=2a?, : 
With notation pe 8 
in Dif Qale, bsa, A=2 E, mod. B 
Art. 458, b<a, A-2a? [8-5 RAI NT La A 


MA CL aaa TNT — 4a) yo 
2 


z=ll or —-4434-3. 


W tanp MAK = SEH, 


a +4—2 
(ii) 3 tanh- „ERNE, where R=2'+ 223 —32?-axr+a; 
2430-23 
(iii) 2tanh! 75 = ; (iv) tanh A eet 
2 
(v) cosh taste; (vi) tanh > NEST 
ay 
(vii) 2tanh-! (z 4- 1), /z ; (viii) tanh-!z/2*4-1 ; 
(ix) atanh ZZ AES; (x) tanh-iz LM 
d EUN. Hor aid ¿2/1 Lë 
(xi) tanh ai (xii) tah! 3 —— T: 


CHAPTER XVIII. 
PAGE 669. 
` ap vitm dm 
#290 | oad D dat" 
y2=4ax being the parabola, 4? the const. of inversion, and (A, 0) the 


pole. 
LC 
-1 ca" 
nom 2 alter Sekt 
` K(14- cos v) (cosh u — cos v) 1+coshu  2?—2rcosv4l 
v 
cos 5 
fe y2 sin? : | 
e“ T m 
cos g(cosh U- cos v) cosh 3 J 
PERA | 2 
Pis JEZI+log Fy(v— Je ii 15. e 
` L -l (x-a ay. 2 AT a? 
(i) SU ¿sin (2-8) ; (i) 5 l tan Mem Sak 
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906 ANSWERS TO EXAMPLES AND. PROBLEMS. 
19. ang him 24. xcosa+sina log sin(z — a). 


k 7 
25. (i) I= ae log (7-1)- 5 ëm log(1*--4)-- tan- Si 
[I]; =(r+14log2+10)/50 ; 


d 1 fsi i i 
Gi) Zë "TR, 98546. 108022, 1091, where 6=tan—z, 
dr, 
(Ih = 353 
= 3 sin x E 
(iii) I= 16 |5- ttan 2tan5), 
) 5r 
UL aa 


CHAPTER XIX. 
PAGE 723. 
3. H(7,?-rP)tanasin?o (r,=0P,, r=0P,). 


6. Evolute of roulette of the cusp is a four-cusped hypocycloid. 
Intrinsic equation of envelope of axis with notation of Ex. 2, Art. 


670, ‘is 
sas 2X 
s-a sin” (5+7 cos x) 
20. See Art. 657. 
25. The rolling of a catenary upon a straight line. 


30. s=ay— Sasin( 7+ JS 


CHAPTER XX. 
PAGE 772. 
afl, 2-Rz4 9 
a A NG ata zl 5 "E, em E ES 
6. Arc E 8T et R tan PAK 
where R?*=2(/2+4+1), 4=c08 a and @ is the azimuthal angle of a 


point on the curve. 


CHAPTER XXI. 
PAGE 790. 
2. mas, 3. 3, Bet 5. 3ma"(3 log 2 — 2). 
g. (#19008 4 For surface from 4-0: to 0=0,, revolution about 
Ke sin 9 } the y-axis, 


S=ra [ sin 0 Ja? sin? 9 +b? cos? 0 


+ we a ee nen 
pm. Za log { aesin 0+ Jat sin? 9 +0 cos |" 
1 
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3 
8. = 10. About axis, $7a?(37 —4) ; about base, %trra?. 
mio) rias 4rn a’ sin = 
H 4/2 1 EN . 16. (n3—-1)(9n?- 1) 22. A circular cylinder. 
27. aa (Vac - Aa — c)( a (c 2a) Ja + c 4- (2a 4- ac + 2c?) Ja — c). 
29. (1+ 24)! -1). 
CHAPTER XXII. 
PAGE 862. 
l. In each case V— m +yAB+ B) where h=height of frustum and 
A, B the areas of the ends. 
2. 1 Ea, a being the radius of the sphere and £ the spherical excess. 
2 
8. po babe (A+ hti) A 
21. Se where A=| a, 5, c 
gu bi, 0 
day bay Ca 
29. g^ — 21) fattats (8 gs). 
114 Sa A 1-y 1-y 
31. 4 D Ca 2 s) ago? = (489^) (tan~1b, — tan”! by). 
39. “ee cosh a - sinh a), Ser (Ja? +6 cosh Ja? + 6? — sinh Va? + 52), 
— (Ja? 3-03 +c cosh Ja? 4- * 4- c — sinh Ja? 4- b 4- c*). 
(a? +b? +c?) 
43. Envelope y— £z, y(ri—a!)+a'rzi=o. 
T 
50. 2 = E 51. Gar 
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